





Henry T. Frierson, Jr, PhD
Chapel Hill, North Carolina
Effects of test-taking skills instruction over a five-
year period were assessed by examining retest
performances of second-year medical students
who, because of unsatisfactory performance,
were required to repeat National Board Part I
subtests and who all participated in a summer
review program. Two groups of students were
involved in the study: an intervention group con-
sisting of 14 students who participated in a spe-
cial intervention program involving test-taking
skills instruction and a comparison group that
included 13 nonparticipants. The intervention
group's mean retest performance was signifi-
cantly greater (F = 9.38, P < .005). The results
suggest that intervention programs can have a
significant impact on academic success, and de-
serve serious consideration by medical students
who demonstrate low performances on exami-
nations because of comparatively poor test-tak-
ing skills and for students undergoing academic
remediation.
Although medical students may be perceived as
elite learners, differences in test-taking acumen are
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also seen in that population, and minority students
appear to be more susceptible to problems related to
test-taking. The average medical student faces a
plethora of academic examinations that must be
passed for purposes of grades and promotion, but
factors unrelated to subject mastery can depress test
performance. Those factors can be sources that con-
tribute to substantial variability in test scores.' Cog-
nitive factors such as the lack of test-wiseness have
been cited as examples of sources of variances that
are associated with lowered test performance,2-4 and
so have noncognitive factors such as anxiety and
stress.5 Further, Nunnally6 reported that carelessness
and confusion by test-takers can be significantly re-
lated to measurement error and accompanying low-
ered test performances.
Other factors possibly related to depressed test
scores are some test-takers' perceptions that exami-
nations are threatening and intimidating. Such test-
taking-related problems may also serve as significant
sources of variance. Thus, it is probable that com-
paratively poor test-taking skills may be an underlying
cause for some medical students who experience dif-
ficulty with examinations. This difficulty is often in-
dicated by performance trends considerably below
class means. Further, the various factors cited, in ad-
dition to apparent systematic bias, appear as contrib-
utors that make minority students particularly more
susceptible to test-taking-related problems.
Ebel7 and Stanley' represent those who suggest the
need for developing students' test-taking skills so that
their test performances more closely reflect the
knowledge that has been acquired. This suggestion
certainly seems applicable to the medical school set-
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ting. A related approach was thus attempted in a spe-
cial intervention program at the University of North
Carolina School of Medicine for students who had
demonstrated unsatisfactory standardized tests per-
formances. Although there is evidence of the effec-
tiveness of intervention on performance of medical
students, the issue has not been settled conclusively.8
The present study was designed to contribute to what
is known regarding test performance effects associated
with intervention.
The purpose of this study was to assess the effects
of test-taking-related instruction for students who had
demonstrated failing performances on end-of-year
examinations. Those students were required to retake
certain National Board subtests after participating in
a summer intervention program that consisted of
content review sessions conducted by faculty. Addi-
tional intervention in the form of test-taking skills
instruction was offered to the students. Thus, the fol-
lowing question was addressed: Was the additional
intervention, to improve test-taking skills, associated
with higher retest scores on National Board subtests?
BACKGROUND
At the University of North Carolina, second-year
medical students have to pass an end-of-year com-
prehensive examination to be promoted to the third
year. The examination was compensatory, and in-
cluded a number of subtests; three were National
Board (NB) Part I subtests-pathology, pharmacol-
ogy, and physiology. The subtests had specified
weights and were scored separately. The scores were
subsequently combined to form a total comprehen-
sive test score. Each NB subtest had a weight of 17
percent and hence a combined weight of 51 percent
of the total examination.
Students were required to achieve a total score at
least 1 1/2 standard deviations below the class mean.
Subtests were examined separately to uncover any
weak performances in specific subjects. Hence, stu-
dents failing to achieve a passing score on the com-
prehensive examination did so because of unsatisfac-
tory performance on specific subtests. Further, all
failing students performed unsatisfactorily on one or
more of the heavily weighted NB subtests. Instead of
repeating the academic year, most unsuccessful stu-
dents were allowed to retake failed subtests after par-
ticipating in a two-month summer review program.
Satisfactory retest performance was neccessary before
they could be promoted to the third year.
During the summer review, the students received
tutorial assistance from faculty in areas of weakness
as indicated by examination performance. Addition-
ally, the review students had the option of partici-
pating in a special intervention program that provided




Over a five-year period, 32 second-year medical
students repeated one or more of the three NB sub-
tests. Of those students, 14 (10 minority and 4 non-
minority students) voluntarily participated in the
special intervention program on a regular basis (at
least two sessions each week over a minimum period
of six weeks), 13 (6 minority and 7 nonminority stu-
dents) chose not to participate, and five participated
only occasionally. The subtest scores of students in
the first two groups were examined. The remaining
five students were excluded because their numbers
were too small to be considered as a third group.
The real-life setting precluded the possibility of a
controlled study, thus the methodological limitations
ofthe study are acknowledged. Examples are the lack
of randomization and variances in the number and
type of repeated subtests taken.
The 14 intervention participants retook a total of
36 subtests (2.57 per student), and the 13 nonparti-
cipants retook 33 subtests (2.54 per student). The
subtests had national means of 500 and reliability
coefficients (Kuder-Richardson-20) were generally in
the 0.80 to 0.85 range, thus indicating relatively high
internal consistency.
Intervention Procedure
The purpose ofthe instruction related to test-taking
was not to teach "tricks" for taking multiple-choice
examinations but to ensure exposure to methods that
would increase students' chances of accurately dem-
onstrating their knowledge on such examinations.
Thus, an instructional goal was to reduce the chances
of students being penalized for poor test-taking tech-
niques.
The test-taking-related instruction included at least
two sessions each week. Each session was one to two
hours. The sessions were conducted on both group
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and individual levels; this was dependent on the
number of participating students in each subject area.
For example, in situations where one student was re-
quired to retake one examination in a subject not
required for other students, that student would par-
ticipate in intervention sessions on an individual basis.
The objective of the first week was to introduce
effective test-taking techniques that decrease the oc-
currence of unwarranted errors. During that period,
test-taking problems experienced by the students on
National Board-type items were discussed. The stu-
dents were then introduced to effective test-taking
approaches. The test-taking instruction included the
following components:
1. A general systematic approach for taking tests
2. Focusing on key words in both item stems and
options
3. Avoiding mistakes and increasing accuracy levels
4. Analysis of items perceived as difficult
5. The use of guessing strategies as a last resort
Basic test-taking instructions essentially made up the
first week of the program.
The overall objective of the second week was to
have the students apply the methods introduced in
the first week. Using practice tests, the students went
through the steps related to the suggested test-taking
approach. They responded to items similar to those
found on National Board examinations and then re-
ceived immediate feedback on both their test-taking
methods and selected answers.
The general objective for the third week was to
allow the students to become more accustomed to
using the suggested test-taking methods. The students
were instructed to apply the suggested techniques on
brief (30 to 35 items) practice tests. Items on the prac-
tice test contained content from the basic science tu-
torial portion of the summer review program. Thus,
the practice examinations covered material generally
perceived as relevant by the students. To further sim-
ulate actual test conditions, beginning in the second
halfofthe week, a time limit was established for com-
pleting the examinations.
Because simulated tests contained content the stu-
dents studied or were studying for the tutorial portion
of the summer review program, the use of simulated
tests for assessing levels of knowledge was also em-
phasized in the third week. The students were also
encouraged to use the simulated tests as a means to
determine strengths and weaknesses in content
knowledge and hence to provide better direction for
reviewing purposes.
All subsequent sessions, which varied in number
(two to three times each week over an additional
three-to-four week period), were a continuation of
the third week: Effective test-taking practices were
reinforced and self-assessment procedures were em-
phasized. Most sessions after the initial three-week
period involved timed, simulated examinations that
were of varying lengths (30 to 100 items).
RESULTS
Analysis
To provide some statistical control over prior dif-
ferences in test performance between the two groups,
analysis of covariance was applied. Two covariates
were employed: scores for the NB anatomy and mi-
crobiology subtests that the students took during the
end oftheir first year, and NB subtests scores for sub-
jects those students were required to retake (Table 1).
Additionally, intervention effect size (mean difference
divided by the comparison group's standard devia-
tion) was examined, and the groups' gain scores were
examined.
As indicated by the analysis of covariance results
(Table 2), the intervention group's mean score was
significantly higher than that of the nonparticipants
(F = 9.38, P < .005). Notably, both groups had sig-
nificant retest gains, but the intervention group
showed an increase of 115.07 (t = 7.42, df= 12, P
< .0001) to the comparison group's 77.89 (t = 5.02,
df = 13, P < .0003). Those differences, even when
prior NB subtest performance was not controlled,
statistically favored the intervention group (t = 1.71,
df= 25, P = .05). Further, the intervention method's
effect size relative to retest scores was .93. Therefore,
the degree ofnonoverlap between the two groups was
substantial. This was indicated by the fact that the
average intervention group member's score was higher
than 82 percent of those in the comparison group.
DISCUSSION
Although both groups showed improved perfor-
mances, the greatest improvement was attained by
the intervention group. Hence, the results indicate
that although regularly offered intervention in the
form of intensive review sessions resulted in positive
gains, participating in additional intervention meth-
ods that were in the form of test-taking instruction
was associated with even higher retest scores.
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TABLE 1. A COMPARISON OF FIRST-YEAR AND SECOND-YEAR TEST SCORES ON NATIONAL BOARD
SUBTESTS WITH RETESTS TAKEN BY INTERVENTION GROUP AND COMPARISON GROUP
Performance
First-Year Subtests Second-Year Subtests
Group Number Mean SD* Mean SD*
Intervention 14 411.61 59.49 356.31 46.03
Comparison** 13 457.69 34.83 348.33 17.84
* Standard deviation
** Comparison group was composed of those students who did not participate in test-taking skills instruction group.
TABLE 2. A COMPARISON OF OBSERVED AND ADJUSTED RETEST MEANS




Group Mean SD* Mean
Intervention 471.22 48.81 480.95
Comparison** 426.22 51.08 416.40
* Standard deviation
** Comparison group was composed of those students who did not participate in
test-taking skills instruction group.
The results thus have significant implications for
students who demonstrate low test performances due
to inadequate test-taking skills or for students (who
may also have poor test-taking skills) undergoing re-
mediation because of unacceptable academic perfor-
mance. The additional intervention may have acted
to reduce some ofthe variance attributed to test-taking
acumen or systematic bias.
Further, the results have significant implications
for minority students at all educational levels. The
improved performance of the intervention group
points to the value of students acquiring effective test-
taking skills. The acquisition of those skills will help
students experiencing test-taking difficulties to more
accurately demonstrate knowledge, and thus reduce
unwarranted errors on important curricular-related
tests as well as standardized licensing-type examina-
tions. Extensive efforts, therefore, should be made to
assure that students are exposed to methods that can
reduce potential test-taking problems, and thus reduce
the level of unwarranted errors that can result in de-
pressed test scores.
A critical question, however, is how can more stu-
dents needing the described intervention, or similar
types of assistance, be reached. This study points out
the idiosyncrasies of some medical students. An ex-
ample is the aversion for seeking available help in
areas that may be perceived as remediative, such as
test-taking. Given the academic success experiences
of most medical students, such behavior is under-
standable, but that behavior may hinder students'
chances of avoiding failure and enhancing perfor-
mance.
Notably, those students who did not participate in
the intervention displayed higher first-year subtest
scores: the average first-year score was 110 points
higher than that attained for the second year. Con-
sequently, those students may have felt that their sec-
ond-year performance was a "fluke." Thus, they
probably were more inclined to rationalize that the
extra time needed for attending sessions that focused
on test-taking and self-assessment would provide
them little benefit. That time, they probably believed,
could be better spent studying the material on which
they would be tested. Indeed, they quite likely believed
that their test-taking skills were sufficient.
The participants, on the other hand, had first-year
scores that were lower (by 46 points) than the non-
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participants. The low first year scores, combined with
unsuccessful performances in the second year, prob-
ably left those students, at worst, more desperate and,
at best, more willing to participate in activities that
might help improve their performance. Additionally,
because of their relatively poor performances over
two years, some of the participants might have felt
that their test-taking skills needed to be improved and
thus saw the intervention as a means to address that
need.
One may be tempted to conclude that the students
who voluntarily participated in the program were
more motivated, thus the actual reason for their
higher retest scores. But if accurate measures ofmo-
tivation were available and applied to the two groups,
differences, if any, would likely be negligible. Both
groups contained students with histories ofacademic
achievement, who were motivated toward attaining
academic success in medical school. Moreover, both
groups were probably quite motivated by the ominous
fact that they had to perform successfully on the re-
tests if they were to be promoted to the third year.
Therefore, given the circumstances ofthe students in
this study, the question of differences in motivation
between the two groups is probably of little signifi-
cance. The nonparticipants, however, might have
possibly been more self-aggrandizing than the partic-
ipants, which thus could have contributed to their
not perceiving the need for the additional interven-
tion, but that was unlikely to make them less moti-
vated to perform well. The results indicate that the
intervention had a substantial effect on the perfor-
mance differences between the groups.
An implication for students is that intervention
designed to enhance academic performance can have
a significant impact. Therefore, their participation in
available programs designed to improve learning and
performance deserves serious consideration. Although
the schools should make efforts to ensure that such
programs exist, students have the responsibility to
make use of the programs once established.
Finally, despite the study's methodological limi-
tations, the educational significance and implications
of the results are clear, particularly when viewed rel-
ative to those students regularly affected by low test
performances. Low student test performance remains
a serious area of concern; consequently, further in-
vestigations and developments to redress long-ob-
served trends are strongly urged.
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